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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Plain 
Bearings Sectional Committee had been approved by the Light Mechanical Engineering Division Council. 

In this standard two series of outside diameters have been included in order to permit the use of bushes 
made from other materials and with varied strength. While preparing this standard, assistance has been 
derived from the data supplied by the leading manufacturers of the product. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final 
value, observed or calculated, expressing the results of a test or analysis, shall be rounded off in accordance 
with IS 2 : 1960 'Rules for rounding off numerical values (revised)'. The number of significant places 
retained in the rounded off values should be the same as that of the specified values in this standard. 
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Indian Standard 

PLAIN BEARINGS — THICK-WALLED 
BUSHES, PLAIN AND FLANGE TYPE, FULL 
ROUND (WITHOUT ANY JOINT OR SLIT) — 

SPECIFICATION 



1 SCOPE 

This standard specifies dimensions and other re- 
quirements of 'Plain bearings — Thick-walled 
bushes, plain and flange type, full round (without 
any joint or slit)', in the range of 6 to 200 mm inside 
diameter for non-ferrous bushes and 15 to 200 mm 
inside diameter for bi-metallic and tri-metallic 
bushes. 

2 REFERENCES 

The following Indian Standards contain provisions 
which through reference in this text, constitute 
provisions of this standard. At the time of publica- 
tion, the editions indicated were valid. All stand- 
ards are subject to revision and parties to the 
agreement based on this standard are encouraged 
to investigate the possibilities of applying the most 
recent editions of the standards indicated below: 

IS No. Title 

4290 (Part 1) : 1992/ Roughness comparison 
ISO 2632-1 : 1985 specimens: Part 1 Turned, 
ground, bored, milled, 
shaped and planed (first 
revision) 
10260 Terms, definitions and clas- 

sification of plain bearings: 
(Part 1) : 1982 Construction 
(Part.2) : 1982 Friction and wear 
(Part 3) : 1982 Lubrication 

3 DEFINITIONS 

For the purpose of this standard, the definitions 
given in Part 1, Part 2 and Part 3 of IS 10260 shall 
apply. 

4 DIMENSIONS 

The nominal inside diameter, outside diameter, 
width and chamfer of thick-walled bushes shall be 
as given in Table 1 and Table 2. 



5 TOLERANCES 

5.1 Housing Diameter 

Tolerance on housing diameter shall be *H7\ 

5.2 Shaft Diameter 

Tolerance on shaft diameter shall be chosen ac- 
cording to the -application in particular and ac- 
cording to the operational clearances permitted by 
the user. 

5.3 Inside Diameter '*/ ' 

5.3.1 Tolerance on inside diameter shall be 'E6\ 

5.3.2 Tolerance on diameter Vf after fitting into 
the housing shall normally be *H8* but it depends 
on the design of the housing and on its material. 
When bushes are to be used in conjunction with 
readymade precision ground shafts, the tolerance 
on the inside diameter Vf shall be *D6* so that the 
tolerance after fitting is *F8\ 

5.4 Outside Diameter 'D' 

Tolerance on outside diameter shall be 's6' for 
diameter < 120 mm and *r6' for diameter > 120 
mm. 

5.5 Flange Diameter 'Di' 

Tolerance on flange diameter shall be ( dll\ 

5.6 Co-axiality 

The axis of the outside surface of the bush, to the 
dimensions of which the tolerance frame is con- 
nected (see Fig. 1 and 2) shall be contained in a 
cylinder of the diameter '1T8' co-axial with the axis 
of surface. The value of '1T8' shall be that which 
applies to the outside diameter. 
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Table 1 Dimensions for Cylindrical Bushes 

{Clause 4) 
All dimensions in millimetres. 



Inside 
Dia 

d 


Outside Dia, Z> 


Width 

L 


Chamfer 

Width, 

C 


From 


To 


6 


9 


12 


6 


10 


— 


0.3 


8 


11 


14 


6 


10 


— 


0.3 


10 


13 


16 


6 


10 


— 


0.3 


12 


15 


18 


10 


15 


20 


0..5 


14 


18 


20 


10 


15 


20 


0.5 


15 


19 


21 


10 


15 


20 


0.5 


16 


20 


22 


12 


15 


20 


0.5 


18 


22 


24 


12 


20 


30 


0.5 


20 


24 


26 


15 


20 


30 


0.5 


22 


27 


28 


15 


20 


30 


0.5 


24 


29 


30 


15 


20 


30 


0.5 


25 


30 


32 


20 


30 


40 


0.5 


27 


32 


34 


20 


30 


40 


0.5 


28 


33 


36 


20 


30 


40 


0.5 


30 


35 


38 


20 


30 


40 


0.5 


32 


37 


40 


20 


30 


40 


0.8 


33 


38 


42 


20 


30 


40 


0:8 


35 


40 


45 


30 


40 


50 


0.8 


36 


41 


46 


30 


40 


50 


0.8 


38 


43 


48 


30 


40 


50 


0.8 


40 


46 


50 


30 


40 


60 


0.8 


42 


48 


52 


30 


40 


60 


0.8 


45 


51 


55 


30 


40 


60 


0.8 


48 


54 


58 


40 


50 


60 


0.8 


50 


57 


60 


40 


50 


60 


0.8 


55 


62 


65 


40 


50 


70 


0.8 


60 


67 


75 


40 


60 


80 


0.8 


65 


72 


80 


50 


60 


80 


1.0 


70 


77 


85 


50 


70 


90 


1.0 


75 


82 


90 


50 


70 


90 


1.0 


80 


84 


95 


60 


80 


100 


1.0 


85 


89 


100 


60 


80 


100 


1.0 


90 


98 


110 


60 


80 


120 


1.0 


95 


103 


115 


60 


100 


120 


1.0 


100 


108 


120 


80 


100 


120 


1.0 


10S 


US 


125 


80 


100 


120 


1.0 


110 


118 


130 


80 


100 


120 


1.0 


120 


128 


140 


100 


120 


150 


1.0 


130 


139 


150 


100 


120 


150 


2.0 


140 


149 


160 


100 


150 


180 


2.0 


150 


160 


170 


120 


150 


180 


2.0 


160 


170 


185 


120 


150 


180 


2.0 


170 


181 


195 


120 


180 


200 


2.0 


180 


191 


210 


150 


180 


250 


2.0 


190 


202 


220 


150 


180 


250 


2.0 


200 


212 


230 


180 


200 


250 


2.0 
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Table 2 Dimensions for Flanged Bushes 

(Clause 4) 

All dimensions in millimetres. 



Inside 
Dia 

d 


Outside 
DiaD 


Flange 
Dla 


Width 
L 


Flange 
Thickness 

€ 


Chamfer 

Width 

C 


Width 
Under 
Cut, a 


6 


From 
9 


To 
12 


14 


6 


10 





3 


0.3 


1 


8 


11 


14 


18 


6 


10 


— 


3 


0.3 


1 


10 


13 


16 


20 


6 


10 


— 


3 


0.3 


1 


12 


15 


18 


22 


10 


15 


20 


3 


0.5 


1 


14 


18 


20 


25 


10 


15 


20 


3 


0.5 


1 


15 


19 


21 


27 


10 


15 


20 


3 


0.5 


1 


16 


20 


22 


28 


12 


15 


20 


3 


0.5 


1.5 


18 


22 


24 


30 


12 


20 


30 


3 


0.5 


1.5 


20 


24 


26 


32 


15 


20 


30 


3 


0.5 


1.5 


22 


27 


28 


34 


15 


20 


30 


3 


0.5 


1.5 


24 


29 


30 


36 


15 


20 


30 


3 


0.5 


1.5 


25 


30 


32 


38 


20 


30 


40 


4 


0.5 


1.5 


27 


32 


34 


40 


20 


30 


40 


4 


0.5 


1.5 


28 


33 


36 


42 


20 


30 


40 


4 


0.5 


1.5 


30 


35 


38 


44 


20 


30 


40 


4 


0,5 


2 


32 


37 


40 


46 


20 


30 


40 


4 


0.8 


2 


33 


38 


42 


48 


20 


30 


40 


5 


0.8 


2 


35 


40 


45 


50 


30 


40 


50 


5 


0.8 


2 . 


36 


41 


46 


52 


30 


40 


50 


5 


0.8 


2 


38 


43 


48 


54 


30 


40 


50 


5 


0.8 


2 


40 


46 


50 


58 


30 


40 


60 


5 


0.8 


' 2 


42 


48 


52 


60 


30 


40 


60 


5 


0.8 


2 


45 


51 


55 


63 


30 


40 


60 


5 


0.8 


2 


48 


54 


58 


66 


40 


50 


60 


5 


0.8 


2 


50 


57 


60 


68 


40 


50 


60 


5 


0.8 


2 


55 


62 


65 


73 


40 


50 


70 


5 


0.8 


2 


60 


67 


75 


83 


40 


60 


80 


7.5 


0.8 


2 


65 


72 


80 


88 


50 


60 


80 


7.5 


1.0 


2 


70 


77 


85 


95 


50 


70 


90 


7.5 


1.0 


2 


75 


82 


90 


100 


50 


70 


90 


7.5 


1.0 


3 


80 


84 


95 


105 


60 


80 


100 


7.5 


1.0 


3 


85 


89 


100 


110 


60 


80 


100 


7.5 


1.0 


3 


90 


98 


110 


120 


60 


80 


120 


10 


1.0 


3 


95 


103 


115 


125 


60 


100 


120 


10 


1.0 


3 


100 


108 


120 


130 


80 


100 


120 


10 


1.0 


3 


105 


113 


125 


135 


80 


100 


120 


10 


1.0 


3 


110 


118 


130 


140 


80 


100 


120 


10 


1.0 


3 


120 


128 


140 


150 


100 


120 


150 


10 


1.0 


3 


130 


139 


150 


160 


100 


120 


150 


10 


2.0 


4 


140 


149 


160 


170 


100 


150 


180 


10 


2.0 


4 


150 


160 


170 


180 


120 


150 


180 


10 


2.0 


4 


160 


170 


185 


200 


120 


150 


180 


12.5 


2.0 


4 


170 


181 


195 


210 


120 


180 


200 


12.5 


2.0 


4 


180 


191 


210 


220 


150 


180 


250 


15 


2.0 


4 


190 


202 


220 


230 


150 


180 


250 


15 


2.0 


4 


200 


212 


230 


240 


180 


200 


250 


15 


2.0 


4 
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Fig. 1 Cylindrical Non-Ferrous Bush 
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Fig. 2 Flanged Non-Ferrous Bush 
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Fig. 3 Cylindrical Bi-Metallic Bush 
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Fig. 4 Flanged Bi-Metallic Bush (No Lining on Flange) 




X(2:1) 



Fig. 5 Flanged Tri-Metallic Bush 

7.2 Oil Grooves 



5.7 Tolerance on Width 

Tolerance on width shall be 'hl3' 

6 MATERIALS 

Material shall be as given in Annexures A, B and C. 



Oil grooves shall be chosen according to the ap- 
plication. Different types of oil grooves are shown 
in Fig. 6. 

8 SURFACE ROUGHNESS 



7 LUBRICATION OIL HOLES AND OIL 8 * The maximum surface roughness of the inside 

and outside surfaces of thick-walled bushes shall be 



GROOVES 
7.1 Oil Holes 



R a = 1.6 pm [see IS 4290 (Part 1)]. 



8.2 On all other surfaces the maximum surface 
Oil holes shall be chosen according to iheapplica- roughness shall be R a = 6.3//m [see IS 4290 

(Part 1)]. 



tion. 



IS 14478 : 1997 





8 TYPE GROOVE 
7R 




LONG HELICAL GROOVE 

Itl 



X TYPE GROOVE 



* 




STRAIGHT GROOVE 



+ TYPE GROOVE 




V TYPE GROOVE 

=4=R 



s 



t TYPE GROOVE 



- TYPE GROOVE 



Fig. 6 Different Type of Oil Grooves 



9 DESIGNATION 



9.1 A letter indicating special features of the bush 
material shall be suffixed to the designation in the 
following cases: 





Material 


Suffix 


a) 


Solid bronze bush 


SB 


b) 


Solid aluminium bush 


SA 


c) 


Lining material on steel: 






i) White metal, tin-based 


WM 




ii) White metal, lead-based 


WML 




iii) Copper-based alloy (unplated) 


CL 




iv) Copper-based alloy (plated) 


CL(P) 




v) Copper-based alloy and white 


CLWM 




metal 




d) 


Lining material on bronze : 






i) White metal, tin-based 


BWM 




ii) White metal, lead-based 


BWML 


e) 


Any other material 


SP 



Material Suffix 

f) Plain bush P 

g) Flange bush F 

9.2 Thick-walled bashes shall be designated by 
outside diameter, inside diameter, width, bush 
material suffix and number of this Indian Standard. 

Example : 

A thick-wall^d flanged bush having outside 
diameter 50 mm, inside diameter 40 mm, width 
30 mm and using bush lining material as white 
metal tin-based alloy on steel shall be designated 
as: 

F 50 x 40 x 30 WM IS 14478 

10 MARKING 

10.1 The bushes shall be marked with the follow- 
ing: 

a) Outside diameter; 

b) Inside diameter; 



c) Width, and 

d) Manufacturer's name or trade-mark, if any. 

10.1.1 The marking shall not interfere through 
burring or distortion, with the running clearance. 

10.2 BIS Certification Marking 
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by the provisions of the Bureau of Indian Standards 
Act, 1986 andthe Rules and Regulations made 
thereunder. The details of conditions under which 
the licence for the use of Standard Mark may be 
granted to manufacturers or producers may be 
obtained from the Bureau of Indian Standards. 



Theproduct may also be marked with the Standard 11 PACKAGING 

Mark. 

Packaging shall be as agreed between the purchaser 

10.2.1 The use of the Standard Mark is governed and the supplier. 



ANNEX A 



{Clause 6) 
COMPOSITION OF LINING MATERIAL 



Sn Sb Cu Pb Ni Cd As 

percent percent percent percent percent percent percent 



A-l TIN-BASED WHITE METAL 
















A-l.l SnSb7Cu3Pb 


Min 





6.5 


2.5 








_ 


_ 




Max 


90 


7.5 


3.5 


Q.3 











A-1.2 SnSbl2Cu6Pb2 


Min 


79 


11 


5 


I 








— 




Max 


81 


13 


7 


3 


— 


— 


— 


A-2 LEAD-BASED WHITE METAL 














A-2.1 PbSbl5Sn6Cu 


Min 


5 


14 


0.8 


R 1 * 


0.8 


0.7 


0.3 


NiCdAs 


Max 


7 


16 


1.2 




1.5 


1.5 


0.8 


A-2.2 PbSbl4Sn9Cu 


Min 


8 


13 


0.8 


R 1 ) 


0.2 





0.3 


NiAs 


Max 


10 


15 


1.2 




0.6 


_^_ 


1 


A-2.3 PbSbl4SnlOCu 


Min 


9.5 


13 


0.5 


R 1 ) 













Max 


10.5 


15 


1 







— 


— 


A-3 COPPER-BASED ALLOYS 
















A-3.1 CuPb24Sn4 


Min 


3.0 





R 1 ) 


19 










Max 


4.5 


— 




26 











A-3.2 CuPblOSnlO 


Min 
Max 


9 
11 


— 


R 1 ) 


9 
11 


— 


— 


— 


A-3.3 CuPbl5Sn8Ni2 


Min 


7 


— 


R 1 ) 


13 













Max 


9 






17 


2.5 






' Remainder 
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ANNEX B 
{Clause 6) 

COMPOSITION OF BACKING MATERIAL 



B-l STEEL BACKING MATERIAL 

Chemical Analysis 
Carbon (C) 
Silicon ( Si ) 
Manganese ( Mn ) 

Phosphorous ( P ) 
Sulphur ( S ) 

B-2 BRONZE BACKING MATERIAL 



Percentage 
0.18, Max 
0.35, Max 
0.25, Min 
0.61, Max 
0.05, Max 
0.05, Max 



B-2.1 CuSn5Zn5Pb5 



Min 

Max 



Sn Zn Pb Cu 

percent percent percent percent 

4 4 4 R x) 

6 6 6 



'Remainder 



ANNEX C 

{Clause 6) 
COMPOSITION OF SOLID BRONZE BUSHES 







Sn 


Zn 


Pb 


Cu 


P 


Ni 






percent 


percent 


percent 


percent 


percent 


percent 


C-l CuSn5Zn5Pb5 


Min 


4 


4 


4 


R J) 


— 


— 




Max 


6 


6 


6 




— 


— 


C-2 CuSnlOP 


Min 


— 


— 


— 


R 1 * 


— 


— 




Max 


10 


— 


— 




0.05 


— 


C-3 CuPblOSnlO 


Min 


9 


— 


9 


R 1 * 


— 


— 




Max 


11 


— 


11 




— 


— 


C-4 CuPbl5Sn8Ni2 


Min 


7 


— 


13 


R x > 


— 


— 




Max 


9 


— 


17 


' 


— 


2.5 






Al 


Sn 


Cu 


Ni 


Mg 


Si 






percent 


percent 


percent 


percent 


percent 


percent 


C-5 Al Sn6 Cu Ni Mg Si 


Min 


R*> 


6.5 


0.7 


1.5 


0.75 


0.35 




Max 




7.5 


1.2 


1.8 


1.25 


0.85 






Cu 


Mn 


Al 


Fe 


Ni 








percent 


percent 


percent 


percent 


percent 




C-6 Cu Mn Al 11 Ni4 Fe 4 Min 


78.5 


1 


10.5 


4 


3.5 






Max 


80 


1.5 


11.5 


5 


4.5 




J) Remainder. 
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